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A new technique for laparoscopic 
aortobifemoral grafting in occlusive 
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Quebec, Canada; and San Ramon, Calif. 
Purpose: This article describes an original aparoscopic technique that allows performance 
of aortobifemoral bypass grafting. 
Methods: The technique described is the result of 6 years of in vitro and animal experi- 
mentation. I t  also represents the end result of prior clinical research with laparoscopy- 
assisted aortoiliac surgery and totally laparoscopic retroperitoneal aortobifemoral bypass 
grafting. The technique consists of the creation of a flap of retroperitoneum that is used 
to separate the intraperitoneal organs from the content of the retroperitoneal cavity. 
Surgery can then be conducted with no intrusion of any intraabdominal organ into the 
operative field. Another advantage is that the pneumoperitonemn is equally distributed 
among the two cavities. A conventional aortobifemoral bypass procedure is then per- 
formed with laparoscopic nstrmnentation. 
Results: The described technique has been performed in three patients o date.. The 
patients' intraoperative blood loss did not exceed 500 ml, and no complication arose. The 
intraoperative need for crystalloids was of the order of 3 L (almost half the quantity 
usually administered). The patients' analgesia requirement was low in these patients, and 
return to walking was rapid. They were sent home between the fourth and sixth 
postoperative days. 
Conclusions: The innovative technique described here is safe and appears to ease the 
patient's postoperative course. Data recovered from the multicenter study, which is now 
in its preliminary phase, should help answer numerous questions. We expect he proce- 
dure to be reproducible in other university centers that are participating in the trial. 
(J Vase Surg 1997;26:685-92.) 
Over the past few years, access to various body 
parts through tiny incisions has revolutionized the 
practice of surgery. Advantages of laparoscopic sur- 
gery over standard surgery, such as diminished post- 
operative pain, reduced hospital stay, and an earlier 
return to work, have been documented. We describe 
here a technique for the laparoscopic treatment of 
aortoiliac occlusive disease that has been performed 
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with success in three patients to date, after careful 
animal experimentation. 
TECHNIQUE 
This human investigation was performed in ac- 
cordance with t e stipulation of our hospital Investi- 
gational Review Board, and informed consent was 
obtained from each patient. 
General anesthesia is used, and hemodynamic 
monitoring is instituted as necessary. The patient is 
positioned with the left side of the abdomen slightly 
elevated on a pillow to provide adequate access to the 
lateral abdominal wall (Fig. 1). Carbon dioxide 
pneumoperitoneum is induced to an intraabdominal 
pressure of 15 mm Hg through a small incision (#1) 
performed at the umbilicus. A 10 mm trocar is then 
introduced at this site to allow insertion of  a 30- 
degree viewing laparoscope. The contents of the 
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Fig. 1. Positioning of the patient and sites oftrocar insertion. The patient's left side is elevated 
on a pillow, and the table is tilted toward the right side. Early during the procedure, the patient 
will be placed in a 10-degree Trendelenburg position. Pneumoperitoneum is instituted at the 
umbilical site. 
peritoneal cavity are inspected, and then the pressure 
of  the insufflator is reduced to 7 mm Hg to facilitate 
later retroperitoneal dissection. The patient is then 
placed in a 10-degree Trendelenburg position, with 
the table tilted to the right. 
The site of intended insertion of the second 10 
mm trocar (#2), located 1.5 cm medial and superior 
to the anterosuperior iliac spine, is sharply dissected 
to the level of the peritoneum (Fig. 2). The index 
finger is then introduced into the retroperitoneal 
plane in the direction of the psoas muscle. The left 
iliac artery can easily be palpated. After finger cre- 
ation of a small retroperitoneal cavity on the psoas 
muscle lateral to the iliac artery, a 0 degree viewing 
laparoscope or a balloon dissector is introduced to 
enlarge the cavity. When a laparoscope is used for 
continuation of the dissection, pneumoretroperito- 
neum is instituted at an insufflation pressure of 15 
mm Hg. Progression of the dissection is followed by 
the two laparoscopes to allow simultaneous viewing 
from inside the abdomen and from the retroperito- 
neum. By careful movements of the retroperitoneally 
placed laparoscope, as previously described, 1 dissec- 
tion is performed on the psoas muscle, alongside the 
vertebral column and the aorta to the level of Gero- 
ta's fascia cephalad. The ureter is pushed medially. 
Dissection is then continued laterally on the 
quadratus lumborum muscle and superiorly under 
the lateral aspect of Gerota's fascia (Fig. 3). After 
dissection of the posterior etroperitoneal space, the 
lateral retroperitoneal space is created--the laparo- 
scope is withdrawn into the trocar and redirected 
laterally and anteriorly. Because of the pneumoretro- 
peritoneum, the retroperitoneal cavity rapidly en- 
larges in this bloodless plane. Dissection can be car- 
ried out anteriorly as high as the lateral aspect of the 
left rectus muscle. Then the two other midline tro- 
cars (#3 and #4) are successively inserted, one at a 
point in the linea alba located halfway between the 
symphysis pubis and the umbilicus, and one at a 
point halfway between the umbilicus and the xiphoid 
process. 
The creation of a peritoneal "apron" (Fig. 4) 
begins 3 cm above the left internal inguinal ring. A 
grasping forceps is introduced through the upper 
midline port and holds the peritoneum, which is 
sectioned with laparoscopic scissors inserted through 
the lower midline trocar. The line of the peritoneal 
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Fig. 2. Sharp dissection is performed at site #2 to intro- 
duce the index finger into the retroperitoneum alongside 
the left iliac artery and on the psoas muscle. Gas insutBation 
allows easy development ofthe retroperitoneal space with 
the laparoscope, which is moved in a cephalad irection. 
incision is located at the site of its previous most- 
anterior dissection, just lateral to the rectus muscle, 
performed through the retropcritoneal l paroscope. 
This incision is continued cephalad 6 cm past the 
costal margin. Once the peritoneum has been freed 
from its attachments, the last two lateral ports (#5 and 
#6) are placed, followed by the upper left transrectal 
one (#7), which will be used to insert he laparoscopic 
vascular damp for aortic cross-clamping. The three lat- 
eral n'ocars are inserted on the same line parallel and 
lateral to thc rectus muscle and between the anterosu- 
perior iliac spine and the lower costal margin. 
The peritoneal "apron" is created by suspending 
its upper incised edge at three sites on the right side 
of the abdominal cavity using three sutures (0-nylon) 
on a straight needle (Fig. 5). This is a vital point in 
the technique that allows further unobstructed work 
to be performed. 
Fig. 3. The laparoscope is then moved laterally on the 
quadratus lumborum muscle, and dissection continues 
cephalad and posterior to the left kidney. The peritoneal 
dissection iscontinued laterally and anteriorly up to a point 
just lateral to the left rectus heath. 
Once the apron is created and hides the abdomi- 
nal content frO1T1 view, one laparoscopic retractor is 
inserted into each of the two upper midline trocars 
(Fig. 6). The upper retractor brings the kidney ceph- 
alad and toward the midlinc. The kidney is not com- 
pletely rotated; it is freed on its inferior and lateral 
surface so its lower pole can be mobilized cephalad. 
During this movement, the kidney has a natural 
tendency to move in a medial direction. The retrac- 
tor is positioned at the level of the lower pole of the 
kidney to hold it in place. The lower retractor keeps 
the abdominal content off of the aorta. After identi- 
fication of the left ureter, the left iliac artery, the 
aortic bifurcation, and the infrarenal aorta are then 
exposed with scissors inserted in port #6 and grasp- 
ing forceps in port #2. The suction device and an- 
other grasping forceps can be introduced through 
port #3 and port #7. During the dissection, if there is 
no contraindication, the inferior mesenteric artery is 
clipped and incised because this will increase the 
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Fig. 4. The three midline ports are located in the perito- 
neal cavity. A pair of laparoscopic scissors and grasping 
forceps are used to incise the previously dissected perito- 
neum from the inside of the peritoneal cavity. 
worldng retroperitoneal space. The left renal vein is 
found after cephalad issection of the aorta. The site 
of aortic cross-damping is carefully dissected. Lum- 
bar arteries distal to it are clipped down to a point on 
the distal aorta where ligation will be performed. 
Only one or two pairs of lumbar arteries need to be 
clipped. The retroaortic venous plexus did not cause 
bleeding. One of the authors often uses the vascular 
TA (USSC, Norwalk, Conn.) in open cases to transect 
the aorta distally. Before encircling the aorta with the 
instrument, he uses his index finger to create the ret- 
roaortic space and feel for lumbar arteries. A movement 
similar to that performed with the finger is reproduced 
laparoscopically using the blunt curved instrument 
called Maxi-retract (USSC). The magnification af- 
forded by the laparoscope also helps in visualizing 
structures. Each femoral artery is dissected in the usual 
manner. A conventional bifurcated graft (Hemashield, 
Meadox Medicals, Oaldand, N.J.) is used. The size of 
the graft to be used can be determined by comparing 
the diameter of the aorta with the diameter of a grasp- 
ing forceps. The vascular graft is inserted into the 
Fig. 5. Once trocars #5 and #6 have been introduced, the
30-degree viewing laparoscope is moved to port #5. The 
assistant inserts an 0-nylon suture on a straight needle at a 
point to the right of each of the three midline ports. Two 
of these sutures are se n in place, and the third is being 
manipulated by the surgeon through the free edge of the 
peritoneum. The peritoneal pron has been created. 
retroperitoneal cavity through the left lower port, 
and each limb is tunneled into its respective femoral 
region using an aortic Crawford clamp. The right 
limb of the prosthesis benefits from being inserted 
first into place because it lies in a more distant plane 
from the laparoscope than the left limb. 
A small vascular clamp is placed on each of the 
graft limbs distally to prevent the loss of carbon 
dioxide (Fig. 7). The graft is positioned before aortic 
occlusion to limit the cross-clamp time (total cross- 
clamp time did not exceed 120 minutes). The graft 
can nevertheless be mobilized easily should a leak 
occur during testing of the aortic anastomosis. An 
interrupted suture can then be placed at the site of 
leakage. None of the three patients lost more than 
500 ml of blood during the whole procedure. Sys- 
temic heparin is administered, and the infrarenal 
aorta is cross-clamped with a laparoscopic DeBakey 
clamp. The mobilized aorta at the level of the inferior 
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Fig. 6. Two laparoscopic retractors are inserted. The left 
lilac artery and the left ureter are first identified, followed 
by the aortic bifurcation. The right common iliac artery is 
dissected for approximately 3 cm. The inferior mesenteric 
artery is incised, and cephalad issection is continued to 
the level of the renal vein. One or two pairs of lumbar 
arteries are clipped under the aortic segment to be ex- 
cluded. The vascular graft is introduced. The femoral ves- 
sels are exposed. The right limb of the graft is moved to the 
femoral region using a curved vascular clamp, followed by 
the left limb. 
mesenteric artery is then ligated with a laparoscopic 
GIA-60 (USSC). The aorta is then transected 1.5 cm 
below the cross-clamp. 
A laparoscopic end-to-end anastomosis i per- 
formed with two running 3-0 Prolene sutures (Fig. 
8, inset). The first suture is started posteriorly, unit- 
ing the graft to the aorta on its right lateral side. 
Once the anastomosis i half-constructed, another 
suture is applied posteriorly, running on the left 
lateral aspect of the aorta. The two sutures are then 
tied anteriorly. Conventional f ushing techniques are 
used after the aortic anastomosis has been per- 
formed, and the distal anastomoses are then con- 
structed to the femoral arteries. Each of the trocar 
sites is closed in one layer using one 0- Vicryl suture. 
Fig. 7. Distally, each limb of the graft is clamped to avoid 
loss of pneumoperitoneum. Systemic heparin is adminis- 
tered. The laparoscopic GIA-60 is fired after the aortic 
clamp has been applied. The aorta is then incised. Suction- 
ing can be provided through port #3. 
The femoral incisions are closed in a conventional 
manner. 
DISCUSSION 
Six years ago, having witnessed the advantages of 
laparoscopic surgery over conventional surgery, the 
first of  a series of experiments was begun that would 
allow the development of a totally laparoscopic tech- 
nique with which to treat aortoiliac disease. It was 
learned from these experiments that the conven- 
tional transabdominal pproach would be difficult 
because there was at the time and still today no 
adequate instrumentation to allow retraction of the 
small and large bowel from the operating field. 2,3 In 
1993 we published what we believe is the first report 
in the literature of the treatment of occlusive aor- 
toiliac disease using the laparoscopic approach. 4 The 
patient reported in that article underwent a laparos- 
copy-assisted aortobifemoral bypass grafting proce- 
dure on March 29, 1993. We pursued our work in 
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Fig. 8. The aortic anastomosis has been performed with 
two needle holders inserted through ports #2 and #6. Inset 
shows the first running 3-0 Prolene suture, which starts 
posteriorly and continues around the right lateral aspect of 
the aorta. The second running suture is not shown, but 
would complete the anastomosis. Conventional nastomo- 
ses are performed on the femoral arteries. The site of each 
port is closed with 0 Vicryl suture. The femoral wounds are 
closed according to the conventional technique. 
the laboratory in large piglets using a totally retroper- 
itoneal approach, s-9 which led, to our lmowledge, to 
the performance of the first totally laparoscopic aor- 
tobifemoral bypass procedure in a human being on 
June 26, 1995. 7'1° 
However, after successful performance of a sec- 
ond totally laparoscopic retroperitoneal aortobifem- 
oral bypass procedure, this route of access to the 
aorta was not judged totally satisfactory. Although 
the problem of intrusion of the bowel into the work- 
ing field had been solved, the retroperitoneal cavity 
was not easy to create and to maintain. The abdom- 
inal wall lift was abandoned, because the gasless tech- 
nique was not judged to be helpful. 7 Actually, the 
presence of a 15 mm Hg pneumoretroperitoneum 
was found to facilitate xposure by pushing aside the 
peritoneum and contributing to maintain the retro- 
peritoneal space. The potential advantage of the lift- 
ing device over the pneumoretroperitoneum, which 
consists in maintenance of the retroperitoneal space 
in spite of continuous heavy suctioning, proved un- 
founded. We also noticed that the trocar through 
which the laparoscopic aortic clamp is inserted stabi- 
lizes it into position. A totally retroperitoneal p- 
proach under carbon dioxide insufflation was difficult 
because ven a small rent in the peritoneum would 
lead to a competitive insuffiation of the peritoneal 
cavity, which would reduce the size of the retroperi- 
toneal cavity. 
The value of having one large cavity that was 
partially divided by the retroperitoneum was then 
investigated in the laboratory. This technique was 
found to present the advantagcs that we were look- 
ing for: (1) the ability to inspect the abdominal 
cavity, particularly the left colon, at the end of  the 
operation; (2) a larger etroperitoneal cavity; (3) car- 
bon dioxide insuffiation of the whole abdomen, 
rather than being limited to the retroperitoneum; (4)
easier retraction of intraabdominal nd retroperito- 
neal structures; and (5) peritoneal coverage of the 
entire graft at the end of  the procedure, which is 
presently very difficult, if not impossible, to obtain 
using the transabdominal approach. 
The procedure was offered with success to three 
patients. The formation of  the peritoneal "apron" is a 
critical part of the procedure and can be performed 
either using a 0-degree laparoscope or dissecting 
balloons inserted through port #2. At the end of the 
procedure, there is no need to reattach the free edge 
of the peritoneum because it falls back into place 
once the three ties are cut. The bowel lies normally 
over it and maintains it in place. These observations 
were made just before the termination of the proce- 
dure upon the withdrawal of the laparoscope. Prior 
retroperitoneal violation on the left side of the abdo- 
men (left hemicolectomy, lumbar sympathectomy) 
presently constitutes a contraindication to the proce- 
dure. Prior uncomplicated diverticulitis or the pres- 
ence of a reducible inguinal hernia is not considered 
a contraindication. Aquadissection of the retroperi- 
toneum was attempted in the laboratory, but it was 
found to be inadequate because it leaves edematous 
tissue to work with. Dissection with the laparoscope 
is rapid and inexpensive. 
Laparoscopic retroperitoneal dissection is per- 
formed frequently for laparoscopic herniorrhaphy. ~l 
Other procedures like lumbar sympathectomy 12 and 
nephrcctomy 13 are also performed laparoscopically 
through the retroperitoneum. 
JOURNAL OF VASCULAR SURGERY -- 
Volume 26, Number 4 Dion and Gracia 691 
Another advantage of the laparoscopic technique 
described is that it differs from the conventional 
method only by the approach used. Consequently, 
the long-term results are expected to be similar. 
Moreover, this procedure can be performed in a 
conventional operating theater with relatively inex- 
pensive instrumentation. 
We found that anastomosing an atheromatous 
aorta did not create unanticipated problems."Because 
of the limited instrumentation presently available, to 
be included in the forthcoming multicenter trial a 
patient should not show a heavily calcified aorta on 
computed tomographic scan. I f  for some reason the 
technique could not be completed laparoscopically, 
conversion would be made to either standard lapa- 
rotomy or to the laparoscopy-assisted t chnique. To 
achieve a laparoscopy-assisted procedure, a midline 
incision is performed between trocars #4 and #1. 
This technique is best performed with the apron 
already created, the retractors in position, the aorta 
dissected, and the graft in place. The pneumoperito- 
neum is evacuated. Using standard vascular instru- 
ments, appropriate surgery can then be performed. 
This type of laparoscopy-assisted procedure is to be 
distinguished from that which we described through 
the transperitoneal route in 1993, which we aban- 
doned; the apron technique makes all the difference 
by totally keeping away the content of the peritoneal 
cavity, including the small and large bowel. This 
procedure was easily carried out in one patient who 
had an aortic endarterectomy at the anastomotic site, 
followed by an end-to-end anastomosis. The patient 
was ready for discharge on the fifth postoperative 
day. According to the protocol for the multicenter 
trial, time spent to perform the aortic anastomosis 
should not be expected to exceed 120 minutes, or 
conversion should be made to either a laparoscopy- 
assisted procedure or a standard aortobifemoral by- 
pass procedure. We have performed end-to-side 
anastomoses in animals, but not in human beings. 
We are awaiting proper laparoscopic vascular instru- 
mentation. Our protocol does not exclude this type 
of anastomosis, but we included a disposition that 
states that it should not be performed until appropri- 
ate instrumentation is obtained. Patients with bilat- 
eral external i iac occlusions, aberrant renal arteries, 
or large inferior mesenteric arteries are presently not 
included in the trial. 
We did not notice adverse hemodynamic effects 
or elevation of blood carbon dioxide levels after the 
creation of pneumoperitoneum. The last two pa- 
tients were also monitored with transesophageal 
echocardiography, which revealed no change in car- 
diac performance during the procedure. Also ob- 
served in these few patients was a minimal hemody- 
namic alteration after aortic unclamping. Although 
laparoscopic holecystectomy and colectomy have 
been proved safe for high-risk patients, ~4 some ad- 
verse effects of carbon dioxide pneumoperitoneum 
on hemodynamics, which are minimized when the 
patient is in the Trendelenburg position, have been 
described and will deserve to be carefully addressed 
in vascular patients) 5 Another finding that will be 
evaluated further is that the need for crystalloid infu- 
sion may be lessened uring laparoscopy compared 
with what has been recognized for open surgery. 
Because only seven trocars are used, postopera- 
tive pain is expected to be low as was demonstrated 
in other laparoscopic surgeries. 16 We observed a de- 
creased requirement for analgesics and a low pain 
scoring on the visual analog scale. 17 
CONCLUSION 
Laparoscopic aortoiliac surgery for occlusive dis- 
ease is safe and feasible. The laparoscopic aorto- 
bifemoral bypass procedure is considered a research 
procedure, and therefore human investigation must 
be performed only after adequate animal experimen- 
tation and acceptance by an institutional review 
board. The technique we have described here has 
been taught o vascular surgeons of four universities 
in the United States, to one other in Canada, and to 
one center in Italy. A controlled, multicenter fea- 
sibility study including preceptorship will soon be 
conducted in collaboration with these institutions to 
evaluate the reproducibility of the technique. Indus- 
try becomes an active parmer by providing new in- 
strumentation to refine the procedure and contrib- 
utes to the development of new laparoscopic 
treatments of vascular disease) a 
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